Identification of human cytochrome p450 isozymes involved in diphenhydramine N-demethylation.
Diphenhydramine is widely used as an over-the-counter antihistamine. However, the specific human cytochrome P450 (P450) isozymes that mediate the metabolism of diphenhydramine in the range of clinically relevant concentrations (0.14-0.77 microM) remain unclear. Therefore, P450 isozymes involved in N-demethylation, a main metabolic pathway of diphenhydramine, were identified by a liquid chromatography-mass spectrometry method developed in our laboratory. Among 14 recombinant P450 isozymes, CYP2D6 showed the highest activity of diphenhydramine N-demethylation (0.69 pmol/min/pmol P450) at 0.5 microM. CYP2D6 catalyzed diphenhydramine N-demethylation as a high-affinity P450 isozyme, the K(m) value of which was 1.12 +/- 0.21 microM. In addition, CYP1A2, CYP2C9, and CYP2C19 were identified as low-affinity components. In human liver microsomes, involvement of CYP2D6, CYP1A2, CYP2C9, and CYP2C19 in diphenhydramine N-demethylation was confirmed by using P450 isozyme-specific inhibitors. In addition, contributions of these P450 isozymes estimated by the relative activity factor were in good agreement with the results of inhibition studies. Although an inhibitory effect of diphenhydramine on the metabolic activity of CYP2D6 has been reported previously, the results of the present study suggest that it is not only a potent inhibitor but also a high-affinity substrate of CYP2D6. Therefore, it is worth mentioning that the sedative effect of diphenhydramine might be caused by coadministration of CYP2D6 substrate(s)/inhibitor(s). In addition, large differences in the metabolic activities of CYP2D6 and those of CYP1A2, CYP2C9, and CYP2C19 could cause the individual differences in anti-allergic efficacy and the sedative effect of diphenhydramine.